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2019 RASS questionnaire used the 2009 survey as a starting point with updates to reflect 
changes in available energy-consuming and generation-storage technologies in households, 
including new questions about electric vehicles, miscellaneous electronic appliances, 
photovoltaic (PV) systems, and battery storage systems. The team implemented a smaller and 
more focused nonresponse follow-up recruitment effort to a sample of the nonrespondents 
after the initial contact methods were exhausted. The nonresponse effort consisted of 
telephone calls and in-person assistance with completing the survey. The team completed data 
collection in early 2020 just before the full impact of COVID-19 events. 

The study yielded UEC estimates for 28 electric and 9 natural gas residential end uses and 
appliance saturations for households. A UEC represents the amount of energy an appliance is 
estimated to use in a year. The team developed the UEC estimates using a conditional demand 
analysis, an approach that applied statistical methods to combine survey data, household 
energy consumption data, and weather information to calculate average annual consumption 
estimates per appliance. Details of the conditional demand analysis method are presented in 
Volume One. 

The 2019 RASS resulted in end-use saturations for 39,682 individually metered and 
303 master-metered households. UEC estimates were provided for individually metered 
households only, while end-use saturations reflected individually and master-metered 
households. Survey and CDA results were weighted to provide population-level estimates 
representative of the participating utilities that allow comparison across utility service 
territories, forecasting climate zones, and other variables of interest such as dwelling type, 
dwelling age group, and income. 

By using a statewide survey instrument, the research team provided the CEC and other parties 
with a consistent set of questions and study results to use for statewide planning and cross-
utility comparisons. The project required a joint effort among the study partners, as they 
collaborated on a research plan, program materials, and implementation strategy. Each utility 
provided the data necessary to create a unified sampling plan, as well as household-specific 
information for households selected for the sample. The research team provided anonymity to 
survey participants by assigning a generic identification code that represented the sampling 
stratification variables. Each participating utility was provided a key to the identification code 
that allowed the utilities to link survey respondents to a specific account.  

Unit Energy Consumption and Appliance Saturation Summaries 
The conditional demand analysis used normalized annual consumption based on interval data 
from October 2018 through September 2019 to produce UEC estimates for electric and natural 
gas end uses in households. UECs were calculated for the 39,682 individually metered 
households in the study. This section presents key results for electric and natural gas end 
uses. 

Electricity Consumption and Unit Energy Consumptions 
The average annual electricity consumption in California was 6,174 kilowatt-hours (kWh) per 
household, based on the 2019 RASS normalized interval data. This amount was a decrease of 
nearly 2 percent compared to the 6,296 kWh per household reported in the 2009 RASS. 
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Table 1 and Table 2 present electric UECs with saturation estimates by electric utility and by 
dwelling type, respectively. Table 1 shows the following changes by utility for household 
UECs: PG&E decreased by 3 percent, relative to the 2009 RASS, SDG&E 12 percent, LADWP 
8 percent, and SCE less than 1 percent. SMUD was not included in the 2009 RASS and has the 
highest overall household UEC but is also the only utility with no coastal customers. 

Table 2 shows the following changes by dwelling type for household UECs with mobile homes 
increasing 4 percent, multifamily (townhomes, 2–4 unit apartments, and 5+unit apartments) 
increasing about 2 percent, and single-family dwellings decreasing less than 1 percent 
compared to 2009 RASS results.  
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return from school, air conditioning is turned on), NEM households’ electric use from the grid 
increases and returns to a higher level of energy use than non-NEM households. About 6 p.m. 
(Hour 18 in Figure 46), the time of the California ISO system peak, the grid energy use of 
NEM households is, on average, 0.4 kWh higher than for the non-NEM counterparts. This 
difference is greatest at 8 p.m. (Hour 20 in Figure 46),when NEM households have an 
average use of 3.1 kWh per household, compared to 1.6 kWh per non-NEM household.  

DNV GL estimated that NEM households used an average of 22.6 kWh of energy from the grid 
on August 15, 2019, compared to an average of 24.7 kWh for non-NEM households. While the 
total energy use of NEM households is larger, their energy use from the grid is, on average, 
lower than that of non-NEM households.  

Figure 47 illustrates the difference, in average energy consumption, from the grid between 
households for each of the four electric utilities that provided hourly electric consumption data 
for the RASS study. The orange line represents the average profile of all households.  

PG&E and SCE’s load profiles are similar. These two utilities are the largest in the state and 
account for 83 percent of the customers represented in the overall average profile. As such, 
they drive this average.  

SDG&E’s load profile clearly shows the effect of the highest solar penetration of the four 
utilities represented in these load profiles. SDG&E accounts for 12 percent of the customers 
represented in the overall average profile.  

SMUD’s load profile shows that, on average, SMUD customers have higher energy use from 
the grid than the other three utilities. SMUD accounts for 5 percent of the customers 
represented in the overall average profile.  











 

48 

Acronym Definition 

DEER 

Database for Energy Efficient Resources — database that 
provides information on the incremental energy savings 
associated with installing energy-efficient measures or 
equipment compared to what equipment is commonly 
installed. 

DLP 
Digital light processing — the use of micromirrors to reflect 
light and color onto a screen. These micromirrors are 
positioned in a semiconductor chip and are very small. 

DVR 

Digital video recorder — a consumer electronics device 
designed for recording video in a digital format within a 
mass storage device such as USB flash drive, hard disk 
drive, or any other storage device. 

End Use 
A category of equipment or appliance that uses energy and 
provides a benefit or a service to the user (for example, 
space heating, space cooling, and refrigerators). 

EV Electric vehicle — a vehicle, often an automobile, that uses 
one or more electric motors to create movement. 

F 
Fahrenheit — a temperature scale based on 32 degrees for 
the freezing point of water and 212 degrees for the boiling 
point of water. 

FCZ 

Forecasting climate zones — geographic areas defined by 
the CEC to assist energy forecasting and planning and 
sometimes are also called electricity demand forecast 
zones. The FCZs are specific to electricity providers.  

FERA 

Family Electric Rate Assistance Program –— provides 
discounts on energy bills to income qualified households. 
FERA income allowances are slightly higher than CARE 
allowances.  

HDD 

Heating degree days — are a measure of how much (in 
degrees) and for how long (in days) the air temperature 
was below a certain reference temperature (for example, 
65°F). HDD are used in calculations of energy consumption 
for heating a building. 

IOU 
investor-owned utilities — private electricity and natural gas 
providers whose stock is publicly traded. IOU energy rates 
are regulated, usually by the state’s utility commission. 

LADWP 
Los Angeles Department of Water and Power — a publicly 
owned electric and water utility serving residential and 
commercial customers in Los Angeles and surrounding 
communities. 

LCD 

Liquid crystal display — a type of electrically generated 
image shown on a thin, flat panel. LCD screens are found in 
consumer electronics like laptops, tablets, and 
smartphones. 
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Acronym Definition 

LED 
Light-emitting diode — an electronic device that glows 
when a voltage is applied. Energy-saving LED bulbs are 
often used instead of CFLs or other light fixtures. 

NAC 
Normalized annual consumption — an estimate of yearly 
energy consumption that has variations in weather effects 
removed. 

NEM 

Net-Energy Metering — billing mechanism that allows 
customers to generate energy onsite to meet their energy 
needs and receive a financial benefit for any excess energy 
sent to their utility. 

OLED 

Organic light-emitting display — a display technology based 
on the use of an organic substance to produce light. OLED 
screens are found in consumer electronics like TVs, 
smartphones, tablets, and watches. 

PC Personal computer — a multipurpose computer whose size, 
capabilities, and price make it feasible for individual use.  

PG&E 
Pacific Gas and Electric Company — an investor-owned 
electric and natural gas utility serving residential and 
commercial customers in Northern and Central California. 

POU 

Publicly owned utility — are publicly-run electric and natural 
gas providers. POUs include government-run (federal, 
state, or municipal) and public utility districts that operate 
independently of city or county government. Unlike IOUs, 
publicly owned utilities do not issue stock or have 
shareholders. 

PV 
Photovoltaic — PV devices, like those found in solar power 
panels, generate electricity directly from sunlight via an 
electronic process that occurs naturally in certain types of 
materials. 

RAC Room air conditioning — cooling provided to rooms rather 
than the entire home or business.  

RASS 

Residential Appliance Saturation Study — a comprehensive 
survey of California residents to collect information about 
characteristics of their homes, their appliances and heating 
and cooling equipment, use of solar or electric vehicles, and 
general energy use.  

SAE 
Statistically adjusted engineering — a method of analyzing 
energy savings that uses statistical modeling and 
engineering estimates of energy savings. 

SAS 
Statistical analysis system — a software suite that can 
manipulate, manage, and retrieve data from a variety of 
sources and perform statistical analysis on it.  
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